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The Island Universe Theory 

Leavitt (1912) HarCi 173, 1 
First published period-luminosity relation for Cepheids. 
Hertzsprung, Russell & Shapley [make it useful] 

è	  

è	  

★	  



The Classification of Galaxies 



The Classification of Galaxies 



The Classification of Galaxies 
•  Jeans 1929 “Astronomy & Cosmogony“ Tuning Fork 

 

•  Hubble (1936) “Realm of Nebulae” 
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The Expanding Universe 
Silberstein 1924, Nature 113, 602 



The Expanding Universe 

•  Slipher (1912) [25 Radial Velocities by 1917] 
•  Leavitt (1912) & Hubble (1925) [Distances] 
•  Paddock (1916) V=vxcosαcosδ+vysinαcosδ+vzsinδ	  +	  K 
•  Einstein (1915-17) & de Sitter  

– General Relativity and Static Solutions 

•  Friedman (1922 & 1924)  
– Ad-hoc assumptions give an age of 1010 years. 

•  Lemaitre (1927)  
–  Independently derives Friedman’s non-static solutions 



The Expanding Universe 

•  Lemaitre (1927) ASSB 47, 49 
–  The velocity of recession is “the apparent Doppler effect 

due to the variation of the radius of the universe” 
– Derives distance vs. radial-velocity relationship for spiral 

nebulae using data from Strömberg (Slipher) & Hubble 
– Using 42 galaxies found values of 625 & 575 km/s/Mpc 
– De Sitter 1930, BAN 3, 211 & BAN 5, 157 

Eddington 1930, MNRAS, 90, 668 
– Republished in 1931 in MNRAS, but w/o Ho numbers 



NOT The Expanding Universe 

•  Hubble (1929) PNAS 168, 73 
– Using 24 galaxies to find 465 & 513 km/s/Mpc 
– Mentions previous attempt by Lundmark 
– No citation for Slipher (21/24 are Slipher radial velocities) 

	  
“The outstanding feature, however, is the possibility 

that the velocity-distance relation may represent 
the de Sitter effect” 



The Expanding Universe 

Today there is STILL confusion about the meaning of the  
velocity-distance relation and its conection to the  

Expanding Universe solutions of Friedman/Lemaitre 
despite a LARGE amount of historical research to 

clarify things. 
 



The Expanding Universe 

Livio & Riess 2013/10  Physics Today 



The Expanding Universe 

 
Lundmark "provided tentative, qualitative evidence for 
the expansion."  
 
 
Lundmark's results "relied on the implausible assumption  
that all galaxies have the same diameter..."  
 

Livio & Riess 2013/10  Physics Today 



The Expanding Universe 

"Ever since the 1920s physicists have known that we live 
in an expanding universe.” 
 
The only people we know of who postulated or knew 
about non-static solutions before May of 1930 were 
Friedman, Krutkov, Ehrenfest, Lemaitre, Einstein and 
Robertson (see Belenkiy 2013).  

Livio & Riess 2013/10  Physics Today 



Conclusions 

1.) A great deal of prior work went into the 3 “discoveries” 
of Edwin Hubble: 
distances, classification, distance-velocity 
 
2.) Edwin Hubble did NOT discover the expanding 
universe and most work prior to 1930 was related to 
static solutions. 
 
3.) Lemaitre was the first to connect observational data 
to an expanding universe model. 


